Roughly one in seven U.S. residents relies on a private well for drinking water.[@c1] Unlike the rest of the population served by the nation's many public water systems,[@c2] these 44.5 million Americans are not protected by the federal Safe Drinking Water Act,[@c3] which regulates 87 biological and chemical contaminants.[@c4] This has significant implications for public health, according to the authors of a new review in *Environmental Health Perspectives*,[@c5] and although solutions exist for ensuring that well water is safe to drink, it is unclear how and whether they can be implemented.

At best, private wells receive minimal oversight from local and state authorities, such as limited testing upon installation and, in some states, when properties change hands, write authors Jacqueline MacDonald Gibson of the University of North Carolina at Chapel Hill and Kelsey Pieper of Virginia Polytechnic Institute and State University. Many wells escape regulation altogether, leaving the onus entirely on individuals to screen for pollutants and to mitigate them when they are discovered.[@c6]

Although precise statistics are not available, most well owners do not perform or pay for recommended tests at regular intervals, MacDonald Gibson says. This neglect is partly due to a simple lack of knowledge: "A lot of people assume that if their water looks and tastes okay, that the water is safe," she says. But common contaminants such as bacteria, arsenic, and nitrate are colorless, odorless, and tasteless, and they can easily go undetected.[@c7]**^,^**[@c8]**^,^**[@c9]

Cost can be another barrier to keeping well water safe. Testing for volatile organic compounds, pesticides, metals, nitrate, bacteria, and radioactive contaminants could exceed \$500, says Lynda Knobeloch, a former toxicologist with the Wisconsin Department of Health Services who was not involved with the paper. Effective in-home filters can cost hundreds to thousands of dollars, and well replacement can cost \$10,000 or more, Knobeloch says. Furthermore, in some states, including Wisconsin, well contamination must be disclosed upon the sale of the home, providing an additional disincentive for some homeowners to ever test at all.
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Many people who use private wells are left potentially exposed to harmful pollutants. In a 2013 study of nearly 4,000 private wells in rural Wisconsin, for example, Knobeloch found that 47% exceeded at least one health-based water quality standard.[@c10] And a recent study in North Carolina led by MacDonald Gibson found that between 2007 and 2013, 99% of emergency department visits for acute gastrointestinal illness caused by microbial contamination of drinking water were associated with private wells.[@c11]

The new review focused on North Carolina, where 35% of the population relies on private wells (the third most of any state),[@c3] and 3.2 million people live in rural areas (the second most of any state).[@c12] Furthermore, a history of racial segregation and what is known as "municipal underbounding"---in which expanding cities engulf poor and minority communities without affording them city services---has left many black residents of North Carolina's periurban areas without access to public water systems, even if adjacent newer neighborhoods are fully connected.[@c13]

Because underbounded communities often also lack sewer service, the authors suggest that residents run the risk of contaminating their own water with fecal organisms, particularly in higher-density areas. "There are little pockets of people with old and failing septic systems in their backyard and a well nearby, and there may be a water line across the street," says MacDonald Gibson.

To help address these challenges in North Carolina and beyond, the Research Triangle Environmental Health Collaborative, an alliance of government, academic, industry, and public-interest groups, held a two-day summit in October 2015. The new review outlines findings and recommendations from this summit, which include developing a state database of private well locations, funding studies to identify areas underserved by municipal water and sewer systems, and providing additional support and resources to individuals for monitoring and maintenance.

Knobeloch says the recommendations are sensible, if not necessarily innovative. A number of these recommendations have already been embraced by states including New York and Minnesota, whereas others, such as fully annexing underserved communities to extend city services, are unlikely to work for political and economic reasons.

One additional improvement she believes should have been included is discouraging the development of new communities without central sewer and water systems. "You can prevent more of the problems you already have," she says.

The review highlights important and in some cases universal challenges with private wells, says Bryan Swistock of Pennsylvania State University, who has studied water resources and well water quality extensively in his home state and was not involved in the review. "It agrees so much with what we've seen here over thirty years," he says. "There needs to be a better recognition that private water wells are a really critical part of the nation's infrastructure. But they are mostly ignored by the government because they are viewed as a private property issue."
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